88 



fig.1 




Interroffitor signal 




01 01 



01 03 \/n Acquirer for response informatbn 



01 04 



01 05 



Receiver for interrogator signal 



1 



Gererator for synchonEatbn signal 



Spiead-code modulator 



v v 



•01 02 



Transmitter 



RF tag 
01 00 



Response signal 



fig2 



(a) Frequency cbck 
Gnterro gator) 



(b> Frequency cbck 2 
(RF tag) 



(c) Frequency cbck 3 
(RF tag) 



(d) Freqjency cbck 4 
(RF tag) 



90 



fig3 



(a) 



(^fesponse informatbn^) 



Spte ad-code modulatbn means 



0302 



Spread-code modulator 



Spread-code modulated response infbrmatbn 



0301 



(b) 



Spread-code modulated response information 



(^Carrfer^a^^ 



> Modulation means 



Transmitter 



(^fesponse signal} 



0303 



0304 



91 



fig4 



i i i i i i i i 

^Frequency cbck J |^J |^J |^J |^J |^J | | 



(b) 

Response information 



i 

■J" 



(c) PN oode 



(d) 

Spread-code rrodulatEd_ 
response hfbrmatbn 



(e) Carrier wave 



(f)PSK modulation 



Phase 0° 




Phase 180° 



Phase 0° - Phase 0° ■ Phase 0° 





Phase 0° 'Phase 180° 



92 



%5 




128 bit 


128 X50bit 








Other signal 


Data area (including spread-code modulated response information) 







Response signal 



93 



fig.6 



(a) 



CO 

i- Timet 



Frequency cbck 



1,000 
cbcks 



Response signal 



(b) 



LTLTLnLn TLTLTL . . . _n_rLTU 



Frequency cbck 



Timet 



Response signal 



5,C00 
frequency 
clocks 



94 



fig7 



{^jnterro^tor signaP^) 



0701 



Receiver for interro^tor signal 



0703 



0704. 



C^fespnse info rrn^bn^ 


<^S^chronizatbn sijaj^) 


Acqjiier for response signal 


Generator for synchro nizatbn signal 



^pre ad-code modulated response information^ 
Spread-code modulator 



0705 



Transmitter 



Response signal 



RF tag 
0700 



95 



^ START ) 



Receive interrogator signal 



-S0801 



Generate synchro nizatbn signal ^—^"^30802 



Acquire response information 



S0803 



Acquire spread-code modulated response information 



^S0804 



Transmit response signal at random transmission 
interval based on synchronization signal 



^"^S0805 



96 



f«9 



IntB negator signal 



0901 



0903 X^^Accpiier for response hfbrmatbn 



0904 



0906 
0905 



Receker for interro^tor signal 



Generator for svnchroneatbn signal 



Spread-code modulator 



Ffepeated transmissbn means 



Transmitter 



v 

(^^^spnse sj^aT^) 



RF tag 
0900 



'0902 



97 



fig10 



(a) 



y- CM 

1 g 



to 



Frequency cbck 



v 1J0OO 
] frequency 
cbcks 



i i 500 
i^Jj f re quency 

^ ^ cbcks 



Timet 



i J^ fre cpency 
* ' cbcks 



juuut...jm...jinJt...|m..JinM jruuL 



Response signal 1 



11 



(b) 



CM 



Timet 



Fre Cheney 
cbck 



jum..JiM.jm.„(m..Juuui jm 



Response ] 
signal i 



5,0CO 
frequency 
^ cbcks 



t 



i 9J500 
-£{ frequency 
cbcks 



14200 
frequency 
cbcks 



98 



fig11 



1101 



1 1 03. 



1104 



Interrogator signal 



Receiver for interro^tor signal 



JRespDnse inrfb rmatioru 



Acquiier for response signal 



C^S^diiDnizatbn sfena£> 
Generator for synchronization signal 



JBpread-code modulalEcl response infoirnatbn^ 
Spread-code modulator 



1106 
1105 



v y 



Repeated transmissbn means 



Transmitter 



(^^^sponse signaT^^ 



RF tag 
1100 



-1102 



99 



fig12 



Receive interrogator signal 



Gererate svnchron'eatbn signal 



Acquire response information 



"SI 201 



SI 202 



203 



Acquire spread-coda modulated response information 



Transmit response signal at random 
transmission interval 




SI 206 



Yes 



!204 



-SI 205 



Gjjp 



100 



fl*13 



Inte rro^tor signal 



1301 



Receiver for interrogator signal 



1303 



N/N 



Acquirer for resrxnse informatbn 



1304- 



Generator for synchro nizatbn signal 302 



SpreacHcode modulator 



1306< 
1305- 









S topper 


Related transmissbn means 


<- 





Transmitte r 



C 



Ftespnse signal 



RF tag 
1 300 



1307 



101 



fig14 



<^TnterrogatD r ^j^aT) 



1401 



1403^ v 



1404 



1406 
1405 



Receiver for interrogator signal 



<^fespnse informatbn^> 
Acquiierfor lesfEnae information 



<^S^chronizatbn signal 
Generator for synchronization signal 



J3pea^~cr)cfe mocLilated tesinnse hfor(Tetbn^> 
Spread-code modulator 



RepeatBd transmissbn means 



T ransmitte r 



Stopper 



RF tag 



Response signal 




1400 



102 



fig15 



( START ) 



Fteceive interrogator signal 



Generate synchroneatbn signal 



'SI 501 



•SI 502 



Acqjire response infbrmatbn 



1503 



Acquire spread-code modulated response infbrmatbn 



504 



Transmit response signal at random 
transmissbn interval 



-SI 505 




SI 506 



Yes 



103 



fig16 



1601 



1603^ 



1604- 



(^Trterro gator signal 



(jtop instructbn^ 



Receiver for interro gator signal 



fccymr for response hformatbn 



Generator for synchro nizatbn signal 



Spread-code modulator 



1606^ 
1605\yK 



Repeated transmissbn means 



Transmitter 



Stopping nneans 
according 
to instruction 



Stopper 



602 



Receiver for 
stop instruction 



1608 



RF tag 



^— -—J. 609 

( Respnse signal ) 1 607 



1600 



104 



fig.17 



{^Interrogator signaP^) 



<[^p~hstri^t^^> 



1701 



Receiver for interrogator signal 



1 703-v^ 







<Cjtesponse infbrmatbn^> 


<^S^chrpnizatbn s^aP> 


Acquirer for resiDnse informatbn 


Generator for synchronization sigial 



1704" 



Jpiead-oode modulated lesprnae infer ma tBn^ 
Spread-code modulator 



1706 x r 



1705 



Repeated transmissbn means 



Transmitte r 



Stopping means 

according 
to instruction 



Stopper 



1709 



y 

(^fesponse signal^ 



Meeker for 
stop hstructbn 



1708 



RF tag 



1707 



1700 



105 



fig18 



( START ) 



Receive interio gator signal 



Generate synchronization signal 



Acquire response information 



-SI 801 



SI 802 



803 



Acquire spread-code modulated response information 



804 



Transmit response signal at random 
transmission interval 



-SI 805 




SI 806 



V 



106 



flg.19 



<^Tntertogato r s^aT^> 



1901- 



903 ^ /tester for response infbrmatbn 



1904- 



(^sto^hstnjctbn^ 



Receiver for interrogator signal 



Generator for synchrony at bn signal 



SpreacH-code modulator 



1 906 \^j[]RepEated transmissbn meansp 
1905x^4J Transmitter 



Slopping means 

according 
to hstructbn 



Releasing 
means for 
stop hstructbn 



Stopper 



Receker for 
stop instruct bn 




902 



1908 



1909 



107 



fi£20 



2001- 



2003 



2004- 



.stop instructbn 



Receter for interrupter signal 



Response infbrmatbn 



Acquirer for response infbrmatbn 



Cs^chrenizatbn signal^) 
Generator for svnchronizatbn signal 



C^S^ad-ooce modulated response informaton; 
Spread-code modulator 



2006^-, 



Repeated transm'ssbn means 



2005 



Transmitter 



Stopping means 

according 
to instructbn 



Re easing 
means for 
stop instructbn 



Stopper 



Fecer\er for 
stop hstructbn 




RF tag 



■ 2002 



2008 



2000 



Response signal ^2009 



108 



fi&21 



( START ) 



Receive interrogator signal 



Generate synchronizatbn signal 



•S21 01 



S21 02 



Acquire response information 



03 



Acquire spread-code modulated response information 



^•S21 04 



Transmit response signal at random 
transmission interval 



-S2105 




S2106 



S21 07 



No 



109 



fig22 



(^Tnterro gator s^naT^) 



2201 



2203- 



"^^Accpirer for response hforrratbn 



2204' 



2206^W 



2205 




Proof 
information 



Receiver for interro gator signal 



1 



Generator for synchronization sigial 



Spread-code modulator 



v v 



Repeated transmissbn means 



Transmitter 



Acquisition 
means for proof 
information 



Proof-dependent 
stopping means 



Stopper 




2200 



110 



fig23 



C^jnterro ipto r signal^ 




2301 



2303 



2306, 
2305^ 



Receker for interro^tor signal 



<Cjtespnse inforrratbn^> 
Acquirer for response informatbn 



Synch ro nizat b n sig-jaP]) 
Generator for syichrunizatbn sienal 



Spread-coce modulated response infoirratqn: 



Spread-code moduIatDr 



Repeated transmission means 



Transmitter 



A^quisitbn 
means for proof 
informatbn 



Proof-de (indent 
sto pp'ng means 

Stopper 




-2302 



*2308 



RF tag 
2300 



(^fesponse signal^ 



fig24 



111 



Q START^ ) 



Receive interrogator signal 



Generate synchronization signal 



Acquire response information 



-S2401 



S2402 



Acquire spread-code modulated response information V^~^s2404 



Transmit response signal at random 
transmission interval 



*S2405 




S2406 



Yes 



CE3 



112 



fig25 



20000 



2 
o 

_Q 
O 

> 
G 
C 

3 



15000 



g 10000 



J3 

c 

co 
E 

CO 

c 
E 



5000 



N N + 1 

Transmission order (number) 



113 



fig26 



20000 



15000 



J2 

O 

-Q 
o 

> 
o 
c 

0) 



5 10000 

c 
_Q 

CO 
CO 

E 

c 5000 



1 
1 










1 
1 


i 


< 




s- 

1 




i - 

i 
i 




► - ■ 


* 

• 


1 


• 








1 


i 
■ 












i 












i 
i 












• 










-: - 

» 
































—;--—« 


r--1 












■ 












J 4 

































































■ 














• 




J i 



5 



N N + 1 
Transmission order (numbs r) 



Avara^ value of transmission intervals 



114 



fig27 



C^Tnterro gator sjgnaT^) 



270V 



Receiver for interrogator signal 



T 



Storaga for RRD infbrmatbn 



Ajquiier for response informatbn 



2704 



2705- 



Generator for synchronzatbn signal ^/-\ 



Sptead-oode modulator 



Transmitter 



(^fesponse signa?^ 



RF tag 
2700 



.2706 



2702 



115 



fig28 



RFID infbrmatbn 


Other response information 






-J 



Respnse infbrmatbn 



116 



fig29 



8 bit 
0000 0001 



RRD information 



1 28 bit 



Pro duct bn code 


Inspection date 


Inspector code 


Shipping date 


Shipper code 


32 bit 


16bit 


32 bit 


16 bit 


32 bit 



Other response information 



117 



fig30 



(^Interrogator signal 



3001 



3003 



Receiver for interrogator signal 



C^RHD infbrmatb^) 
Stora^ for RRD information 



Cjtesponse informatbn^) 



Acqjirer for response hformatbn 



3004 



3005 



-3006 



<^S^chronizatbn signaT} 
Generator for synch ronizatbn signal 



>piead~cocB modulated response information^ 
Spread-code modulator 



3002 



Transmitter 



(^fespnse s^aT^} 



RF tag 
3000 



118 



ffe31 



^ START ^ 



Receive interro^tor signal 



Generate synchronization signal 



-S31 01 



S31 02 



Acquire response information 
including RFID information 



$31 03 



Acquire spread-code modulated response information 



S31 04 



Transmit response signal at random 
transmission interval 



■S31 05 



No 




Transmission completed? 
Yes 



S31 06 



119 



fig32 



3201 



Receiver for interro^tor signal 



3203. 



Stora^ for RRD informatbn 



Accnirerfor response hformatbn 



3204- 



3206 



Generator for synchronizatbn signal 



Spread-code modulator 



3205- 



Stora^ for identificatbn code 



Generator for header 



3202 



3207 



3208 



Transmitter 



v 

(^Ftesponse s^aT) 



RF tag 



3200 



120 



fi&33 



7bit 



Oil 1001 



Identification code 



121 



fig34 



Cjnterro gator signal 



3401 



3403^ 



3404 



Receiver for interrogator signal 



C^RRD information^ 
Stora^ for RFID informatbn 

ST 



<^Ftesponse informatbn 
Acquirer for response informatbn 



-3406 



Synchronizatbn signal 



Generator for svnchronizatbn signal 



modulated response informatbr 
Spread-oode modulator 



3405 — 



CjSntificatbn odc£^> 
Stora^ for icfentificatbn oode 



<^^adeT^> 
Generator for header 



3402 



3407 



3408 



Transmitter 



(^fesponse sj^aT} 



RF tag 
3400 



122 



fig35 



Q START J 



Receixe interrogator signal 



Generate synchronEatbn signal 



-S3501 



*S3502 



Acquire response information 
including RHD information 



53503 



Acquire spread-code modulated response information ^^^^3504 



Generate header based 
on identification code 



-S3505 



Transmit response signal at random 
transmission interval 



^S3506 




S3507 



Yes 



123 



fi&36 




124 



fig.37 



Spread-code only 
(Spread-code A) 



ft 



Spread-code rradulatEd 
(Spread-codeB) 











>» 


Header 


Data area 












-J 



Respnse signal 



125 



fig.38 



CM CO 
g g 



gg 



to 



Respnse signal 

(RF tagl ) ^ 



Header 



Data area 



Spread-code A 



Spread-code B 



Response signal 
(RF tag2) 



r 


Header 


i 


Data area 


i 






/k 


Y 


j 



Spread-code A Spread-code B 



126 



fig39 



Time 
> 



i i i 

i i i 



Freqjency cbck 



Date area signal 
of RF tag 1 "I 

<Date"l") 

PN code A 

{0111001} 



Header signal -j 
of RF tag 2 

awn 

PN codeB 0 
{1011100} 



Overlapped wa\e o 




127 



fig40 



^ — > 
6} ■ PN n 

DLn" Code correlation = 



rif: Overlapped wave =[Q 0 +2 +2 0 -2 (fl 



PNn: Code having correlation 

pnT=C-i +1 +1 +1 -l -l +i] 
PN2=!>1 -l +1 +1 +1 -l -lD 

L: Code length — 7 

+ 6_ 
7 
+ 6 



DL1= — "1" 



DL2= — "1" 



128 



fis4i 




RF 
tagN 



RF tag set 
41 00 



129 



fig42 



«- CM CO ^- 
| | | g 



Frequency cbck 



i i 

i i 

i i 

t i 

i i 



RF tagl ( Response signal) 



RF ta^ (Response signal) 



RF ta£3 (Response signal) 



RF tag! (Response signaD 



Spread-code A, 
1 i , 



i , 
1 i 



Spread-code A 



1 

Spread-code A 




1 

1 






Spread-code A 



130 




131 



fig44 





RF tag setl 



T 



4401 



RF tag set 2 



4402 



132 



fig45 



hksrier 
jdentificatbn 
oode A 



RF tagl 



Header 
icfentfficatbn 
cocfe A 



RF tag 



Heacfer 
dentiflcatbn 
code A 

RF tagN 



RF tag set 



4500 



133 



Heacfer 
identification 
cocte A 



RF tagl 



hteader 
identlficatbn 
code A 



RF tag 



RF tag setl 



4601 



Header 
icbntif baton 
oocfe B 



RF tagl 



RF tag set 2 
4602 



134 



fig47 



Spieachcode 1 



RF tagl 



Spiead-code 2 



RF ta£ 



♦ 

♦ 

♦ 



SpieacHcocfe N 



RF tagN 



RF tag set 

r 

4700 



135 



fig48 



i- 

! > 

— njiruiiiJiJiJiJLrinnjL 



RF tagl (Response signal) 



RF ta^> (Response signaD 



RF ta^3 (Response signaD 



RF tag4 (Respnse signaD 



Spread-code 1 



Spread-code 2 



SpieacHcoce 3 



Spread-code 4 



136 



fig49 



7 

T ime 



Frequency clock 



RF tagl 
(Date"1 ") 
PN codel 
{0111001} 



RF tag2 
(Date'T') 
PN code2 
{1011100} 



RF tag3 
(Date"0") 
PN cocte3 
{0101110} 



RF tag4 
(Date"1") 
PN code4 

{0010111} 



Overlapped wave o 




137 



fig50 



WPNn 

DLn:Code correlation = 



L 

C*T: — Transmitted wave [0 -2 +4 0 0 -2 +2] 

:Code having correlation 

"m=[-l +1 +1 +1 -1 -1 +1] 

PN2=[+1 -1 +1 +1 +1 -1 -1] 

mS=[+1 -1 +1 -1 -1 -1 +1] 

EbS= [-1 -1 +1 -1 +1 +1 +1] 
L:Code length — 7 

DL1= ^ -> "1" 



DL2= 



-10 „ 
DL3= ► 0 



+6 

DL4 = ►"I 



138 



flg51 



Spread-aode 1 



RF tagl 



Spread-cock 2 



RF ta^ 



RF tag setl 



51 01 




RF tag set2 



51 02 



139 



fig52 



Spread-code 1 



RF tagl 



Spead-oode 2 



RF tagi+1 



♦ ♦ ♦ ♦ 



♦ ♦ ♦ ♦ 



Spiead-cocte 1 



RF tagi 



Spiead-oocfe 2 



RF tag 



Spiead-oode M 



RF tagK 



♦ ♦ ♦ ♦ 



Spread-oocfe M 



RF tagN 



RF tag set 



5200 



140 



fig53 



SpreacHoode 1 



RF tag! 



♦ ♦ ♦ ♦ 



Spread-code 1 



RF tagi 



Spread-code 2 



RF tagi + 1 



Spiead-code 2 



RF tagj 



RF tag setl 



T 

5301 



Spread - coce 1 



RF tagi 



♦ ♦ ♦ ♦ 



Spreachcode 1 



RF tagi 



RF tag set2 



5302 



141 



fig54 



>(. Response signal 



5401- 



5402v 



Acquirer for interrogator signal 



5> 



FfeceK«r for response signal 



Transmitter for intern gator signal 



Acquirer for synchronization signal 



Interrogator 



5400 



5404 



s 5403 



--(^TnterrogatDr s^gnaT^ 



142 



fi&55 



CsJ 



I 

i Time 



Frequency cbck 1 _ . 

<*^»j-Ln_n_rL . . . ^JLTUUtLTL 

. 1 

I 1 

I 1 

I 1 

(b) ■ ! 

Response signal | [ 



143 



fig56 




Response signal 



5601. 



5602^ 



IntErro^tDr signal 



Acquirer for interrogator signal 



;ignjP^ 



\f_ V 



ReceKer for response signal 



Transmitter for hterrogator signal 



<^Synchronizatbn si^aT> 
Acquirer for synch roniz at bn signal 



Interrogator 



5604 



5603 



5600 



Jnterro gator signal 



144 



f|g57 



( STAFiT ) 



Acquire interrogatar signal 



Transmit interrogator signal 



S5701 



S5702 



Acquire synchronizatbn signal 



Receive response signal 



•S5703 



■S5704 



145 



fig58 



;5801 



^802 



Acquirer for interrogator signal 



A £Z 

Receiver for 
response signal 



Transmitter for hterro^tor signal 



Measurer for response 
signal intensity 



Sebctor 



Rrst decoder 



Acquirer for synchronization signal 



Interrogate r 



Interrogator signal 



5804 



5805 



5800 



•5806 



5807 



-5803 



146 



fig.59 



^^^Ftesponse signa^^) 











Measuring means for intensity — " ^ 




Measurer for resinnse signal intensity 


V 


5900 

> 



5901 




Response signal intensity 




147 



fig60 



o 

-8 



CO 

c 

B 
c 

§ 

(0 



a 



CO CD CD 
+-» 

LL LL li_ 



Time 



148 



flg61 



G 

-8 



0) 

& 
c 

0) 



a 

(0 



li 



ns gj co 
■+-» 



Time 



I 



149 



fi&62 




PN code 



Response signal) 



Decoding means 



6201 



First decoder 




Response information 



atbn^) 



6200 



150 



fig63 



i i i i i " 1 

i i i i i i 1 

i i i i i > 1 

i i i i i i [ 

wFe «" j~\jij~T_rLrLrLnj 



(b) Response signal 




(c) Digital data of 
respnse signal 



(d) PN oode 



<e) Response signal 



151 



fig64 



6401 



6402 



s ^"' Transmitter for htenog^or signal 



Interrogator signaT ^) 
Acquirer for in terro gator signal 



Receiver for 
response signal 



Measurer for response 
signal intensity 



Selector 



^Response information^ 
First decoder 



C^Synchroi n izat b n signal 
Accuiter for synchroneaton signal 



- <^Sterrogato r J^^T) 



Interro^tor 



6404 



6405 



6406 



6407 



6403 



6400 



152 



Fig65 



(start ) 



Acquire interrogator signal 


i 


r 


Transmit interrogator signal 


\ 




Acquire synchronization signal 


\ 




Receive response signal 



■S6501 



-S6503,. 



-S6504 



Measure response signal intensity of respnse signal 



S6505 



Select respnse signal having predetermined response signal intensity 



S6506 



Decode selected response signal 



S6507 



153 



fig66 



r ->(^Respnse si^T^) 



6601 



6602 



\3^. Transmitter for interrogator sienal 



Acquirer for interrogator signal 



Receixer for 
response signal 



Measurer for response 
signal intensity 



Selector 



Acquisition means for 
RRD information 



First decoder 



Transmitter for stop hstructbn 



Acqjirer for synchronzatbn signal 



Interrogator 



5604 
-6605 

6606 

6608 
6607 

6609 



6603 



Interro^tor signal 



<^Stop^instrurtbn^> 



6600 



154 



fig67 



6701 



6702 



CjnterrogatDr stenaT) 
Acquirer for interro^tor signal 



Receixar for 
response signal 



Transmitter for hteno^tor signal 



Measurer for response 
signal intensity 



Selector 



C^RRD infbrmatbn^) 

Acciuisitbn means for 
RFID informatbn 



Cjtesponse hfbrrratbn> 
First decoder 



Transmitter for stop instruction 



C^yTchronfeatbri^gBl 
Acquirer for synchronisation signal 



- <InterrogatD r si^aT) 



Interrogator 



6704 



■6705 



6706 



6708 



6707 



6709 



6703 



6700 



<^&op instruction} 



155 



fig68 



( START ) 



Acquire interrogator signal s 


i 




Transmit interrogator signal v 


\ 


> 


Acquire synchronization signal 


\ 




Receive res 


ponse signal N 



S6801 



^S680a 



•S6804 



Measure response signal intensity of response signal 



S6805 



Select response sieial having predetermined response signal Intensity 



S6806 



Decode selected response signal 
and acquire RRD information 



S6807 



Transmit stop instruction to RF tag 
according to acquired RRD information 



S6808 



156 



fig69 



_> ^fespnse signa^ 



6901 



6902 



Accpirer for interro^itor sienai 



Receiver for 
response signal 



Transmitter for interro^ptor signal 



Measurer for response 
signal intensity 



Second decoder 



Acquirer for synchronization signal 



Interrogator 



.jt^Tr^rrogator signaP^> 



6900 



6904 



69 05 



6906 



"6903 



157 



fig 70 



TO 



05 



cr 



O 
CD 

(0 

c 
£ 

"to 

(A 



c 

a 
(2 



TO TO TO 



t 

1 



Time 



158 



fig71 




7101 



7102 



<^Tnterro gator signaP ^) 
Acquirer for interrogator sienal 



Receher for 
response signal 



Transmitter for interrogator signal 



(Veasuier for response 
signal intensity 



Response inforrratbn^) 
Second decoder 



(^^Synchronization sienaT^} 
Acquirer for synchronization signal 



Interrogator 



-^interrogator si^T]> 



7100 



7104 



7105 



7106 



-7103 



159 



fig.72 



( START ) 



Acquire interrogator signal 



Transmit intErrogatDr signal 



Acquire synchronization signal 



ReceK/e response signal 



S7201 



*S7203> 



-S7204 



Measure response signal intensity of response signal 



■S7205 



Decode response signal, which fulfills predetermined conditbn ^^^SJ206 



( END ) 



160 



fi&73 




7302 



^^Transmitter for interrojptDr signal 



Acquirer for interrogator signal 



Receiver for 
response signal 



Measurer for response 
signal intensity 



Acquisition rreans for 
RRD informatbn 



Second decoder 



Transmitter for stop instruction 



Acquirer for svnchronEatbn signal 



Interrogator signal 



Interrogator 



7300 
<^stop instructor^} 



7304 

7 305 

x 7307 
^"7306 

7308 
"7303 



161 



fi&74 



7401 



;7402 



Transmitter for inteno^tor signal 



(^Interrogator signaf^^ 
Acquirer for interroiptor signal 



Receiver for 
response signal 



Measurer for response 
signal intensity 



CjHD informatbn^ 

Acquisitbn means for 
RFID informatbn 



Response hformat'ort 
Second decoder 



Transmitter for stop instruction 



C^^ynchronizatbn signaP^) 
A:quirer for synchronizatbo signal 



-<^Interm gator si^aP> 



Into rrogator 



7404 



7405 



^7407 



"7406 



-7408 



-7403 



7400 



^stt^nstructbrT) 



162 



fi & 75 



Acquire interrogator signal 



S7501 



Transmit interrogator signal 



Acquire synch ronizatbn signal s^~\s7503* 



Receixe response signal 



-S7504 



Measure response signal intensity of response signal 



-S7505 



Decode response signal, which fulfills predetermined 
condition, and acquire RFID information 



T 



S -"'~ S S7506 



Transmit stop instruction to RF tag 
according to acquired RRD information 



S7507 



( ) 



163 



fi&76 




164 



fig77 



Response signal 



Data area 



Header 



Co rre lata r 



Header 



Reference code 



^Compareon of coneiatbn ■ 



> Identification code of header 



Output respnae 
signal intensity 
according to 
correlation level 



Data area 



memory 



Time 



Data area of RF tag 2 



Data area of RF tag 1 



165 



fi&78 



(stepO: Timed) 



Identification code of header 


Reference code 




0 


1 


0 


0 


1 


1 


1 


0 






A. A. A A A A 


0 10 0 1 1 10 ; 






























0 


0 


0 


0 


0 


p 


0 


0 




i — 

Cor 


relator 



Output response 
signal intensity 0 
(initial value) 



166 



fig.79 



(Stepl :Time1 ) 



IdentFicatbn code of header 



0 


1 


0 


0 


1 


1 


1 





Reference code 


0 1 0 


0 1 


1 


1 


0 


^ ^ y y y \y 


► 0 














^4'\|f\| l (\|f4' | l' , * r 








o |o 


0 


0 


y Correlal 


tar 



Output response 
signal intensity 1 



(Step2:Tirre2) 



Identification code of header 



0 


1 


0 


0 


1 


1 







Reference code 



0 


1 


0 


0 


1 


1 


1 


0 


t 


t 






t 


t 




t 


1 


0 






























-1 


-1 


1° 


1 0 


l.° 




0 


0 



Correlator 



Output response 
signal intensity — 2 



167 



fig.80 



(Step3:Time3) 

Identificatbn code of header 


Reference code 


0 


1 


0 


0 1 


1 


1 


0 




A A A *i * ^ 
•ty V V >J/ ^ \Jf 


0 10 0 1 


1 


1 


0 


















-1 


+ 1 


♦< 


° 


o 


0 


0 


0 






I Correlator 





Output response 
signal intensity 1 



(Ste p4:Time4) 



Identification code of header 



0 



Reference code 



0 10 0 111 



A 'N'N fi A 4v A A 



1 1 o 



-1+1 -1 + 1 o o 



0 



+ 



Corre lator 



Output response 
signal intensity 0 



168 



figm 



(Step5:Time5) 
Identification code of header 


Reference code 


0 


1 0 


0 


1 1 


1 


0 




A A ^ ^ ^ ^ 
^ \\, \J, ^ \J< ^ 


0 1 0 


0 


1 


1 


1 


0 














+1 


+1 


-1 






l° 


0 0 




Correlator 





r 



CXitput response 
I signal intensity — 1 



(step6:Time6) 



Identfficatbn code of header 



0 


1 















Referenoe code 



0 


1 


0 


0 


1 


1 


1 


0 


t 


t 


t 


f 


t 




$ 


$ 


0 


0 


1 


1 


1 


0 
















* 






+1 


I- 


I-' 


-1 


h 


I- 


0 


0 



+ 



Correlator 



Output response 
signal intensity —2 



169 



fi&82 

(Step7:Time7) 

Identificatbn code of header 
0 ! 



(Ste p8:Time8) 
Identficatbn code of header 



Reference code 



0 10 0 1110 



\Jr y y y ^ \|f \^ y 



0 



-1-1+1-1+1+1-10 



^ Onrm 



Correlator 



Output response 
signal intensity -1 



Reference code 



0 10 0 1 1 



A ^ 4» 4v A >N ^ 

y y y y y y y y 



0 



0 



>^\Jr'lr\|f>|r4i , ^4' 
+1 I +1 1+1 1+1 1+1 I +1 I +1 I +1 



Correlator 



Output response 
sigial intensity +8 



170 



% 83 



8 



a— ; 

c 

1 



a 

0) 

& 



-2 





















































































































































































































































































































































1 


















































1 


1= 






















































1 


2 


3 


4 


5 


6 


f 

7 




j Time 



171 



fig84 



1 



Time 



JS 

a 

-8 



20decibBl 



tn 
c 

B 
.S 

"co 

6 

"0) 
C 

a 

0) 

& 



lOdecitel 



1 
i 



CD 

-8 



20decibel 



0) 

c 
c 



05 

§ 

(0 
C 

a 

(0 



lOdecitel 



Time 



cm 



172 



fig 85 



8501 



8502 



Acqjirer for intenu^tor signal 


\ 




f 


Transmitter for interro^tDr signal 



Receiver for 
response signal 



Stora^p means for 
measurement time oonstant 




^8504 



JnterogatD r si^aj^ 



Interro^tor 



8500 



173 



f©86 



DO 
TO 



M 

a 

■B 



.c 

0) 



a 



03 CO CO 

-t-» 4-» 4-» 

Ll_ U_ l_L 

occr q: 



Time 



measurement time 



t 



t 



CvJ 



174 



fig 87 



18701 



•8702 



<^Tnterrogato r ■stenaT} 
Acquirer for interroiptor signal 



Transmitter for interrogator signal 



Receiver for 
response signal 



Storage means for 
measurement time constant 



Measurer for respnse 
signal intensity 



Selector 



<^fesponse hforrratbn^ 
First decoder 



SvnchronEatbn 



sjgrgQ 



Acquirer for synchro nizat on signal 



-^Interrogator signaP} 



Into no gator 



8700 



175 



fig 88 



f ST ART) 



Acquire interrogator signal 



S8801 



Transmit into rro& tor signal 



^-^^S8802 



Acquire synch roniz at bn signal 



-S8803 



Receive response signal 



-S8804 



Measure response signal intensity of respnse signal for duration 
of time stored in stora^ means for measurement time constant 



S8805 



Measure response signal intensity of response signal 



lx -'"^S8806 



Decode selected response signal 



S8807 



( ) 



176 



fig89 




8901 



8902 



v Acquirer for interro gator signal 


\ 




f 


Transmitter for hteno£ptor signal 




Receiver for 
response signal 



Stora^ means for 
measurement time constant 



Changing means for. 
measurement time 



Measurer for respnse 
signal intensity 



Selector 



First decoder 



Acquirer for synchronization signal 



Interrogator 



^ y 

<^terroga to r ^signa^ 



s 

8900 



177 



fig. 90 



•<5 



Response signal 




9001 



;9002 



Transmitter for intBrro^tor signal 



CjntB rro^atD r sigTaT^> 
Acquirer for interro^Jtor signal 



Receiver for 
response signal 



Stora^ nnearB for 
measure trent time constant 



Changing means for 
measurement tim% 



Measurer for response 
signal intensity 



Se lecto r 



Cfesppnge informatbp!) 
First decoder 



Synchronizatbn sigTaT^> 
Acquirer for synchronizatbn signal 



- <^terro ^to r sJgnaT) 



Infce no gator 



9000 



178 



fig.91 



( START ) 



Acquire interrogator signal 






Transmit interro gator signal 






Acqjire synchronization signal 


\ 




Receive response signal 



*S91 01 



-S91 03* 



-S91 04 



Measure response signal intensity of response signal 
for duration of tirre chan^d by changing means for 
measurement time constant 



^S91 05 



Measure response signal intensity of response signal ^Vw^^g^ 06 



Decode selected response signal 



S91 07 



